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Acta Cryst. (2008) . A64, C379 The Root effect is a widespread property in fish hemoglobins (Hbs) that produces a drastic reduction of cooperativity and oxygen-binding ability at acidic pH. Up to now, the structural explanation of the Root effect has been based on the two-state model, and is related to an over-stabilization of the T quaternary structure. Here, we report the crystal structure of the deoxy and carbomonoxy form of the nonRoot effect major component Hb isolated from the Antarctic fish Trematomus newnesi (Hb1Tn). In the deoxy state, the inter-aspartic hydrogen bond at the α1β2 interface between Asp95α and Asp101 β is observed. In the carbomonoxy Hb1Tn crystals, both a T-like state and a R/T intermediate quaternary structure are observed. In these crystals, three of four independent CO coordination states are not assisted by the hydrogen bond with the distal histidine, that goes out of the heme pocket. This un-assisted CO coordination states are associated with unusually small thermal fluctuations which characterise both α and β CD corners. Impairment of the formation or action of hydrogen sulfide (H2S), an endogenous gasotransmitter, is associated with various diseases such as hypertension, diabetes mellitus, septic and haemorrhagic shock and pancreatitis. Cystathionine-beta-synthase (CBS) and cystathionine-gamma-lyase (CSE) are two pyridoxal-5-phosphate (PLP)-dependent enzymes largely responsible for the production of H2S in mammals. CBS is expressed predominantly in the central nervous system and the regulation of CBS has been well studied whereas CSE is mainly responsible for the production of H2S outside of the nervous system and its regulatory mechanisms are less well understood. Here we report the crystal structure of human CSE at 2.4 A resolution. Structural characterization, combined with literature provides new insights into the CSE-mediated production of H2S. Structure of the different forms of CSE reveal an open form, a hitherto not reported for any PLP dependent enzymes, and closed conformation of human CSE. Our results will be a starting point to facilitate structure-based design of novel inhibitors to aid in the development of therapies for diseases involving derangement of sulfur metabolism.
Multiple coordination and quaternary states of fish hemoglobin re-open the root effect question
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